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jonrand Tectonics,of Hindukushss™

> Hinelt kush S oeated 1 the north of Hlmalayas
>H‘m-‘° 5 & mountain system In the Southern

//—\4 ':

= GIE Nighest in the world 1500 miles long and
#150 mies wide.

>The continent-continent collision between Indian
anai Eurasian plates during the past 40 million
years produced Himalayas.




and Tectonics, ofi Hindukustsss

n BIZtENSTINeVIRG teWards nertaware
JEUVESIONELasian plate at a rate off Scm/yeatr,
11z mg leian-Eurasian collision zone ene of
--=J [HENT0st seismically active region in the world.

=l contributes 15% of yearly global seismic

T e i
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=—CnErQy release.

- > Pakistan is located (23.34° to 37.06°N and
60.87° to /9.56°E) along the western boundary
petween the Eurasian and Indian plates.
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andiTectonics of Hindukushse ——

ISNEANIACRRENEESiangindian

i boundary e HIRdUKUSArSeISmIC Zone IS
oﬁ ved 10 9 grossly related to the
(r vergence Of Indian and Eurasian

= ubcontlnents
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E > “PREVIOUS WORK

Chatelian et al. (1980) studied this region and
fieund very little seismic activity in the crust
from 0-70 km .
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PAACOI0IE 10, thend,; e SEISmICracu\Vity/ 1S
orozcler getweer degirs of 70-180:<rr] zlrlel trlely
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BIE events greater than 160km depth show: a

1

GO isistent pattern.

ﬁ‘l’hls study is an attempt to know seismicity and
= its relationship to the seismotectonics in the
“HinduKush region.

> Data

> IRIS-International Research Institute of
Seismology.
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/1\/155’~ SORSEISINICRSIIBIESRRIO ORI OREANING
50 shofm Perlod StALIONS, fewW: or them: are In the
vicin 1y EIFHINAUKUSH.

PISVERNEDs  seismicity with  events  having
MLQ itide’ =5 s cocsidered.

P A2E01017- 34 © to 38 °N and 67 ° to 73 °E
B0t events in this region = 51

FAnaIylzed P-wave on vertical component for
short period SP as well as BHZ.

» Eirst study which used the data of MSSP to know
seismicity of Hindukush region. So this feature is
the unigueness of this study.
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SRV VENODOLOEY

Sels AN version 7.1 was used to analyize the
SEISIO0ENS!
\

NEEd the MSSP & IRIS data together to get
-;;- _ est jecations.

- = 1"' =

= =IeTiirst P-wave arrivals were picked along
Withr poelarities.

—The Hypocentres were determined by using
HYPOCENTRE.

Calculated body wave magnitude for all
events. Ihe epicentres and depth profiles were
plotted by EPIMAP.

..\ ‘-"_
—a"
,_-—-_—"_




-
THEOR ( anich VST FOIpeIEejCY

PgelisI SENSOIlticRrdetermined By using
FF JAV EEATpregram Which makes a grid search
BRIEIETINe the solutions that minimize the

= f JEfit:

RESU LTS
-~ Seismicity is scattered but low for the shallow O-
100km deep earthguakes and it iIs lying between

34 %1038 °N and 67 ° to 73 °E..
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PEEiscontinued

PEIaEREVEnis 1000 L 70km deep)it
sEEpIIES confined and low. .

>__JF* [ Re htermediate depth earthquakes

VRO 250Kkm deep, seismicity IS more
“'_' actlve and even narrower than in the

shallewer region and lies within 36.2 ° to
36.7 °N'and 69.8 ° to 71.6 °E. .




Srcontinued

lere I arl aselsiric reclof frorm. §5 2 io 56 2|
IBRERSOKIN aseIsmic gap from; 150 to 180km
e S

uIt Elane: Selutions at depths of 0-100km

outhern fegion of studied area has three
7Teverse fault events. Fault plane solutions of
—poerthern events do not have consistent
pattern...

> Fault Plane Solutions at depths of 100-170km

> This zone seems mixture of all types i.e. strike-
o Slip, reverse and normal..
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Fél.“ HrEipam=ye J“le« Al LUPLIS O 1 ()- 50k_m

PRVIGERGI tiie earthguakes highlight either
EVETSEStyPE faulting| or reverse faulting with a
siyellComponent of strike slip..

1_-_._—

|scu33|ons and conclusions

’V' The intermediate depth seismicity of the
- "JHindukush is confined to small isolated area,
reughly 100km in extent from 70° to 71°E.
There Is a little but scattered seismicity for
shallewer earthquakes, It is almost upto
500km In extent.
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[SEISsIeRs, continued - ‘_!—-“"" " —

pNGRCErthoLiake was 15 obgenyan clagloer iffeln
25}" for-the-entire-zone. .

PERMEISEISTIC Zone off Hindukush s highly.
"F\j\f al@ censists of several zenes separatead

| YROEIDS off aseismicity. Two of the most

_Fomlnent gaps: one from 35° to 36°N and

== aiother that separates events deeper than
= —1.70km.

» There is no proper uniformity among the fault
plane solutions but the general trend of the
deeper earthguakes reveals that reverse
faulting| Isi dominant.
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Kohistan Island Arc

Indian Drifting ﬂ’ﬂ?
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60° 62° 64° 66° 68° 70° 72°  74° 76°

38°
Seismic Structures in Pakistan
HWKS - Hindukush- West Karakorum Seismic Structure
¥'SS - Yasin Seismic Structure
HSS - Haramosh Seismic Structure o )
36° IKSS - Indus Kohistan Seismic Structure - =) B,
HLSS - Hazara Lower Seismic Structure : T, S
KBKS - Kalabagh-Bannu-Kohat Seismic Structure il
CFSS - Chaman Fault Seismic Structure
MCSS - Makran Coast Seismic Structure
NKSS - North Kirthar Seismic Structure
- | SSS - Sulaiman Seismic Structure
34 PSS - Punjab Seismic Structure
320 o
30°
28°
26°
Seismicity
Arabian Sea & 6.5t07  (10)
%{ . { )8 toB5 (37)
24° X = i 1 5.5t086 (77)
I Y 5 to5.5 (346)
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SISSEsEctional view of the seismicity for
SiEbkush

200 300 400
horizontal distance
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NEOIseNIsen, of the fault plane solutions eltained s
ByAE present study and the Harvard CMT

The present study  The Harvard CMT
1998 Feb 4, depth=4km
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EBeallViechanism for the events of 0-100Ki deep.
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FopzibViecnanism for the events of 100-1708im deep
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